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 “The Department hereby establishes a school of 
marine engineering at the Naval Academy, Annapolis, 
Md.”
 Established in Isherwood Hall
 Annual input of ten line officers
 Strict separation of instructors
 Course of study limited to two years
 Directed reading
 Tour at the Bureau of Steam Engineering
 Trips to manufacturing plants
 Guest lecturers (Rudolph Diesel)
 Output was promising
 Structure was problematic
 Efficacy of the lecture series was negatively impacted by 
a lack of preparation
 Inability to use USNA faculty
 Indefinite structure of student programs
 Changes were needed and soon came…
 “A Postgraduate Department is hereby established at the 
Naval Academy, separate from the academic departments 
and independent of the Academic Board”
 Faculty and facilities of USNA were made expressly 
available to the Postgraduate Department
 The notion of a ‘refresher’ is expressly written in the order
 “After the close of the second term, the student officers 
whose progress has not been satisfactory will be dropped 
from the postgraduate course…and will be ordered to sea 
duty.”
 First class to begin in February, 1913
 “The courses shall be definite and under such control as to 
enable the head of the Postgraduate Department to keep 
fully informed of the employment and progress of each 
student officer. At the same time, these postgraduate 
courses shall not be confined to the beaten track only, but, 
on the contrary, work along original or useful new lines is 
encouraged.”
G.O. 233
 “We must never swerve from the purpose to improve our 
officers' technical equipment, nor forget that we are 
seeking outside knowledge not for its own sake but for its 
value to the navy.”
Commander R.R. Belknap (1913)
•Appointed Professor of 
Mathematics at USNA in 1910
•First full-time faculty member 
assigned to the new Postgraduate 
Department
•His book ‘Products of Arcs and 
Sines of 15-degree Rhumbs’ is the 
first book published by anyone 
affiliated with NPS and remains in 
print to this day
•PhD, University of Chicago, 1911







To date, Moore has had over 14,900 descendants!
• His dissertation is still in print, still cited, and merits 
an entire chapter in Aull and Lowen’s Handbook of the 
History of General Topology 
• Joined the faculty at USNA in 1913
• Became the first civilian faculty member of the 
fledgling Postgraduate Department on February 1, 1914
• Authored four books
• A Prairie Pebble
• Iterated Limits in General Analysis, 1914
• The Mathematics of Engineering, 1927
• Dynamics of Engine and Shaft, 1932

 Professor of Electrical Engineering Leonard A. 
Doggett
 Appointed in 1914 soon after Root
 M.E.E., Harvard, 1910
 Visiting Cambridge for several years preceding his 
appointment to the Postgraduate Department
 Professor of Marine Engineering H.A. Everett
 Appointed in 1916
 B.S., MIT, 1904(?)
 Hired by LCDR J. Halligan
Per Annum
H. A. Everett, Professor of Marine Engineering S. B., Massachusetts Institute of Technology. $3,500
R. E. Root, Professor of Engineering,
Mathematics and Mechanics
S. B., Morningside College.
M. S., State University of Iowa.
Ph. D., University of Chicago.
$3,000
L. A. Doggett, Professor of Electrical Engineering
S. B., Massachusetts Institute of Technology.
M. E. E., Harvard University.
$3,000
J. G. Russell, Instructor in Engineering Subjects S. B., Worcester Polytechnic $1,800
H. B. Lindsay, Instructor in Physics S. B., Worcester Polytechnic $1,800
H. E. Jenks, Instructor A. B., Harvard University $1,800
Students at Annapolis:
16 Marine engineers ;
4 Electrical engineers ;
1 Radio engineer;
5 Ordnance men ;
5 Naval constructors.
Students at other schools:
20 at Columbia (Marine and Electrical)
18 at MIT (Naval Constructors)
3 at RPI (Civil)
9 at NPG, etc. (Ordnance)
“The Naval Post Graduate student is unusual in the following
respects :
1st. He has, in many cases, been chosen for post graduate
instruction because of aptitude in the practical application of
the theory which he is subsequently to study.
2d, He is ambitious and zealous. With very few exceptions
he is disposed to work too much rather than too little.
3d. His time as a student is more valuable than is that of
his instructors. The shortage of officers in the Navy is such
that when an officer is detached from a vessel for purposes of
post graduate instruction he leaves a vacancy which cannot be
filled. While a student he receives the pay of his rank, which
is about $2,400 per annum.”
- Lieutenant Commander John Halligan, Jr.
 Chaired by Prof. George F. Swain
 Professor of Civil Engineering at Harvard




 Germans resume unrestricted submarine warfare in 
January, 1917
 United States declares war on 6 April, 1917 after the 
loss of seven US merchant ships
 Commander and student officers of the Postgraduate 
Department are ordered to other duty
 Faculty assigned to appropriate departments of USNA
 Prof. Everett leaves during this period and goes to 
Penn State (he would be joined several years later by 
Doggett).
Lots of folks went on active duty. Even this Princeton mathematician…
 Treaty of Versailles signed on 28 June 1919
 Postgraduate Department reopens June 1919
 Captain E.J. King in command
 School gets its own building – the old Marine barracks
 Only Root and Doggett remain
 King quickly hires several new faculty:
 Professor of Mechanical Engineering, William D. Ennis 
who replaces Everett.
 Three Assistant Professors – one each in Mathematics 
and Mechanics, Electrical Engineering, and Mechanical 
Engineering
 PhD, Johns Hopkins, 1917
 Appears to be a student of Frank Morley 
(unconfirmed)
 Joined the Department of Mathematics and 
Mechanics at USNA in 1917
 Recruited to the Postgraduate Department in 1919
Notables: Milton Abramowitz, Walter Arnoldi,  C.C. Bramble (2,5), Wallace Eckert 
(2,8), Herb Grosch (4,11), John Tukey (5,12)
From the 1921-22 Class Photo
 PhD, Johns Hopkins, 1916
 Student of Frank Morley and a 
classmate of Clint Bramble
 Joined the Department of Mathematics 
at USNA in 1919
 Moved to Postgraduate Department 
in 1922
 Most senior member of the faculty to come to 
Monterey in 1952 (Paul Kiefer of Mechanical 
Engineering had been on the Postgraduate faculty 
since 1920)
 PhD, Johns Hopkins, 1924
 Advisor unknown
 Worked at NACA (with Munk) from 1924-7 then went to 
Cambridge for two years on a Guggenheim and spent time 
with Prandtl and von Karman.
 Joined the Postgraduate Department as an Assistant 
Professor of Mathematics and Mechanics in 1929
 Taught  fluid mechanics/aeronautics
 Left in 1931 and went to RPI by way of Case: 
 Created the Curtiss-Wright Cadettes in 1943
 Dean of Faculty , 1951
 Vice President and Provost, 1957

 ScD, University of Michigan, 1929
 Advisor S.P. Timoshenko
 Worked with Ludwig Prandtl at Gottingen in 1924
 Joined the Postgraduate Department as an Assistant 
Professor of Mathematics and Mechanics in 1931
 Taught  fluid mechanics/aeronautics
 Founding Chairman of the Department of 
Aeronautical Engineering in 1947
 PhD, Yale, 1935
 Advisor unknown
 Joined the Postgraduate Department as an 
Assistant Professor of Mathematics and 
Mechanics in 1938






 Spent the war years on active duty as did many of 
his colleagues
 Keenly interested in new developments in Applied 
Mathematics
 The use of mathematics and statistics in anti-
submarine warfare
 The use of electronic computers
 A man of broad interests…
Journal of Biblical Literature




 Only five faculty were not in uniform by 1943
 Captain Herman A. Spanagel appointed head of 
school in April 1944
 Remains as head for six years
 Worked closely with Root to build the academics
 Given degree granting authority by Congress in 
December 1945
 Major reorganization in 1946-7
 Academic departments
 Civilian Academic Dean (Provost)
 Ralph Root retired at the end of 1946
 He was listed as Senior Professor of 
Mathematics until 1953
 He was the first faculty member to 
be bestowed the title Emeritus
 He is the first civilian to have a 
building named after him (pictured 
above with his wife Mary at the 
dedication of Root Hall in 1958)
 Wrote two textbooks for use at the Naval Academy
 Exterior Ballistics, 1926
 Notes on Fire Control
 Commanded CA69 Boston as part of VADM John 
McCain’s Task Group 1 in the Battle for Leyte Gulf 
(1944)
 Succeeded Spanagel as Superintendent
 Created the Operations Research Curriculum in 
1950
 Oversaw the “Big Move” in 1952
 Died tragically November 19, 1952

 In 1950, CNO ADM Forrest P. Sherman tasked 
Superintendent RADM E.E. Herrmann to set up a 
twelve month curriculum in Operations Research at an 
appropriate civilian institution
 No civilian institution was interested
 NPS and OEG proposed a six-term curriculum at NPS 
instead
 First group of nine officers entered the program in 1951
 Completed the curriculum in 1953
 Curriculum was revised to eight quarters for the 
second class
 Only unclassified book on the subject was Morse and 
Kimball's 1946 report Methods of Operations Research
(declassified in 1951)
 NPS had a distinct advantage since we could use classified 
OEG reports in the classroom 
 Initial classes were taught by Prof. W. Peyton Cunningham 
of Physics and Prof. Charles C. Torrance of Mathematics 
and Mechanics
 Torrance got his PhD in Mathematics from Cornell in 1931, 
but had an undergraduate degree in Naval Architecture
 He spent 1944-45 working at the Bureau of Ordnance
 But before that…

The Institute for Advanced Study in Princeton, in 
my opinion, has ruined more good scientists than 
any institution has created, judged by what they 
did before they came and judged by what they did 
after. Not that they weren't good afterwards, but 
they were superb before they got there and were 
only good afterwards.
—Richard Hamming, You and Your Research, 1986
 Aboard USS Plunger
(SS 179) during WWII
 PhD, Cal Tech, 1948
 Advisor E.T. Bell
 Worked at RAND in 1947
 Moved to OEG from 48-51
where he worked as an
Operations Analyst in 
Submarine Warfare
 Hired by Church in 1951
 Founded the Department of Operations Research in 1961
 Quit chairmanship in a dispute with the mezzanine
 Oberbeck was succeeded by Jack Borsting who was 
also from Mathematics and Mechanics (he would later 
become Provost)
 Separation of Operations Research from Mathematics 
and Mechanics was completed in 1966 when the five 
remaining Statistics faculty were transferred to OR
 Nearly all of the founding OR faculty were hired by 
Randy Church
 Earliest involvement in computing was Clint Bramble
 Bramble had become involved in ballistics work with Dahlgren in 1924
 He notes in a January 1977 interview that:
 “In those days, there was no bridge across the Potomac. I used to call up, and they'd send a 
boat over to Morgantown, Maryland, for me. When I came down, it was just for general 
interest in ordnance problems while I was teaching ordnance courses at the Naval 
Postgraduate School. The courses included ballistics and gun design, both exterior and 
interior ballistics. 
 Naturally I was interested in the current problems in those areas, so periodically I would 
get in touch with Dr. Thompson, who was at that time the Senior Scientist at Dahlgren. It 
was a very informal contact, but that was my way of maintaining a live interest in current 
ordnance problems and the research that was going on. I also did the same sort of thing 
with the Army Proving Ground at Aberdeen.
 When the national emergency [World War II] came on and the decision was made to move 
the ballistics work out of Washington from the Bureau of Ordnance to Dahlgren, the 
Postgraduate School was requested to transfer me to Dahlgren, but the Head of the 
Postgraduate School wouldn't agree, so they compromised by sending me to Dahlgren 4 
days a week. That was the beginning of the ballistic work and the beginning of the 
Computation Laboratory because, at that time, there were only two mathematicians 
employed at Dahlgren. They were at about a GS-7 or GS-9 level. That was back about 1942, 
and there were also a couple of women at the GS-5 level.”
•The first computers
•How fast?
•“The Winner added 9,500 figures, wrote down 60 answers and 
turned over pages, in 30 minutes, adding at the rate of 5 figures 
per second. “
Howard Aiken, computer pioneer and developer 
of the Mark II, from an interview in 1973:
“Mark II was built for the Naval Proving Ground at Dahlgren on 
the recommendation of Professor Clinton Bramble of the 
United States Naval Academy, who was a mathematician and 
who was on duty as a Naval Officer. And Bramble was able to 
foresee that they had to quit this hand stuff in the making of 
range tables. That's why we built the computer. And Albert 
Worthheimer found the money for it and signed the contract.
In November of 1944, the Bureau of Ordnance requested the 
Computation Laboratory, then operating as a naval activity, 
undertake the design and construction of an automatic digital 
calculator for installation at the Naval Proving Ground."

 Continued to split his time between the Postgraduate 
School and Dahlgren for several years after the war
 Moved to Dahlgren full-time in 1947
 Appointed Head of the Computation and Ballistics 
Department
 Became Dahlgren’s first Director of Research in 1951
 Held that position until his retirement in January 1954.
 Randy Church purchases the first 
computer at NPS in 1953
 The NCR 102A was one of only 
sixteen ever built
 Originally designed by the 
Computer Research Corporation 
(sometimes called a CRC 102A)
 Consumed 7.7 kilowatts and had 
more than 800 tubes
 Magnetic drum memory could 
store just 1024 42-bit words
 From 25 to 140 fixed point 
arithmetic operations per second

 An iPhone 3GS  (~6.42 Mflops) can complete a full day 
of NCR102A computing in a single second
 A top of the line Intel Core i7 980 XE operates at 107.55 
Gigaflops - it can perform 107.55 x 109 floating point 
operations in a single second
 Had you started a job on the NCR102A back in 1953 
and averaged 70 flops without interruption since that 
time you could expect to complete the same amount of 
computation...




•The success of the NCR 102A 
eventually led to the world’s first 
all solid-state computer being 
installed at NPS.
•The CDC 1604,  Model 1, Serial 
No. 1 was designed, built, and 
personally certified in the lobby of 
Spanagel Hall by the legendary 
Seymour Cray
•Installed in January 1960
•Could perform 100,000 BCD 




 Computer Center was moved to 
the new Ingersoll Hall in 1969
 Ingersoll Hall was the first 
building on campus designed for 
modern computing equipment
 The Department of Mathematics 
(which had been renamed in 
1966 moved with it)
 Prof. Church died tragically on 
February 8, 1969
 In December of 1969 the Computer 
Center was renamed in honor of 
Prof. Church in recognition of his 
pioneering contributions to 
computing at NPS
 Prof. Doug Williams of the 
Department of Mathematics was 
named founding director in 1969 (he 
had been head of computing at NPS 
since 1962 when he took over the 
CDC 1604 from Prof. Elmo Stewart 
of the Department of Mathematics 
and Mechanics)
 Doug would continue in the job 
until his retirement in 1994
 Joined the Department of 
Mathematics as an Instructor in 1969 
to fulfill his draft obligation
 Created PL/M – the first 
programming language for 
microprocessors
 Created CP/M - the first operating 
system for microprocessors
 Computer Science Group was formed in 1973
 First chaired by Prof. Gerry Barksdale and later by 
Prof. Uno Kodres, both from the Department of 
Mathematics
 Professors involved in the group maintained their 
status in their home departments until 1977 when the 
Department of Computer Science was formed
 At that time, five faculty members moved from 
Mathematics to the new department
 CDR Charles Gibfried was appointed chairman
 By 1980 the Department of Mathematics had seen three 
sub-disciplines emerge into full fledged departments
 Aeronautical Engineering - 1947
 Operations Research – 1961
 Computer Science - 1977
 In 1976 the Applied Mathematics curriculum (380) was 
cancelled on a recommendation from the Navy Graduate 
Education Program Select Study Committee
 This committee also closed the Physics (381) and Chemistry 
(382) curricula
 The Departments of Mathematics and Physics remained 
due to their involvement in other curricula
 380 curriculum was reestablished in 1987 following an 
external review of the department
 Initiated a period of strong growth
 More than half of the current faculty were hired in the 
seven year period following the reestablishment of 380
 Operated solidly for the 1990s with a steady stream of 
Army, Navy, and Marine students
 Began offering the PhD in the early 90’s
 Nine have since been awarded
 380 was cancelled in 2001
 “To the service at large, the possibilities of benefit are 
too many to do more than touch upon. Better officers, 
better specialists; and in turn, after some years, better 
educators of our own. Steady and constant progress is 
assured, keeping pace with advance outside. The 
attitude of our civilian friends could not be more 
encouraging. The best will always be at our disposal. It 
rests with us to avail ourselves of it, for the 
advancement of the navy's usefulness to the country.”
Commander R.R. Belknap (1913)
 Greta Marlatt
 Max Platzer
 Bob Read
 John Sanders
 Dave Schrady
 Carroll Wilde
 Doug Williams
 And others



